Regulation of de novo purine biosynthesis in Chinese hamster cells.
Regulation of de novo purine biosynthesis was examined in two Chinese hamster cell lines, CHO and V79. De novo purine biosynthesis is inhibited at low concentrations of adenine. The mechanism of inhibition was studied using the RNA and protein synthesis inhibitors actinomycin D, cycloheximide, and azacytidine. Although all three inhibitors rapidly inhibited de novo purine biosynthesis in vivo, neither adenine nor the RNA and protein synthesis inhibitors could be found to have an effect in vitro on either phosphoribosylpyrophosphate (PRPP) synthetase or amido phosphoribosyltransferase, the first enzymes of the de novo pathway. However, in the presence of actinomycin D, cycloheximide, and azacytidine, there was a 50% or greater reduction in PRPP concentrations. This reduction in PRPP levels is correlated with a 2-fold increase in purine nucleotides in the acid-soluble pool. It is proposed that in the presence of the metabolic inhibitors there is an increase in nucleotide pools due to degradation of RNA, with a resulting feedback inhibition on de novo purine biosynthesis. In contrast to a previous report (Martin, D. W., Jr., and Owen, N. T. (1972) J. Biol. Chem. 247, 5477-5485), we could find no evidence for a repressor type mechanism in these cells.